Although members of genus Daphnia (Anomopoda, Daphniidae) 
Introduction
Cladoceran of genus Daphnia (Anomopoda, Daphniidae) are the most common invertebrates in water ecosystems. Many species of this genus are used as model organisms in the different field of biology including toxicology, biogeography, and evolutionary ecology. The most reliable taxonomic keys of some Daphnia species were developed by S.M. Glagolev (1986) . However, the systematics of many Daphnia species complexes remains unresolved and morphological distinction between some species is often lacking. The main cause of taxonomic confusion consists in remarkable morphological plasticity in response to ecological and genetic factors. The body shape, helmet and tail spine sizes were shown to depend on water temperature, turbulence, quantity of available food, and presence of invertebrate and vertebrate predators (Hebert, Grewe, 1985; Mort, 1989; Sorensen, Sterner, 1992; Burns, 2000; Lass, Spaak, 2003; Laforsh, Tollrian, 2004) .
Both considerable morphological variability and similarity may be due to interspecific hybridization and introgression as it was shown for species of Daphnia longispina complex based on genetic studies (Taylor, Hebert, 1992; Schwenk et al., 1998; Gieβler et al., 1999; Schwenk et al., 2000; Hobaek et al., 2004; Gießler, Englbrecht, 2009 ). At present time both mitochondrial and nuclear genetic markers have a wide use for delineation of Daphnia species and phylogenetic relations assignment between them (Taylor et al., 1996; Schwenk et al., 1998; Gieβler, 2001; Duffy et al., 2004; Petrusek et al., 2008) .
These studies deal with both geographically limited and distant Daphnia populations inhabiting different waterbodies of Western Europe and North America. Meanwhile, the study of genetic diversity of Daphnia populations from Russian water bodies is extremely shallow (Bychek, Müller, 2003; Kotov et al., 2006; Ishida, Taylor, 2007) . Besides, often genetic studies of daphniids are not confirmed by analysis of the taxonomic traits, therethrough generate obvious mistakes in species identification.
Different statistical methods on quantitative
and qualitative morphological data sets were successfully applied to reveal traits useful for species delineation (Dodson, 1981; Schwartz et al., 1985; Benzie, 1988; Gieβler, 2001; Duffy et al., 2004) .
The purpose of this study is to perform comparative morphological analysis of the body shape variability using multivariate statistical method and to evaluate the variability of the 
Materials and Methods

Study areas
Novosibirsk Reservoir (54°28′N, 82°23′E) is a large artificial water body in the Ob River's valley located in two regions: Novosibirsk Oblast and Altai Territory. Some reservoirs characteristics are given in Table 1 . In winter this water body is covered by ice in the whole. According to literature data zooplankton community was originated from zooplankton of drowned flood-plane water bodies belonging to the river channel. The reservoir is used for recreation and fishing. In different periods of the reservoir's formation three species D. longispina,
D. cucullata, and D. hyalina among genus
Daphnia were identified (Solonevskaya, 1961; Bityukov, 1964; Pomerantseva, 1976; Kotikova, 1985) . At present D. cucullata and D. longispina inhabit in the lacustrine part of the reservoir and D. cucullata has being dominated since 1995 (Ermolaeva, 2007) .
The Curonian lagoon (55°18′N, 20°55′E) is a large shallow freshwater lagoon of the Baltic Sea is subjected to strong anthropogenic impact.
Some characteristics of the lagoon are provided in Table 1 . The continuing eutrophication of the lagoon is accompanied by water "hyperbloom" under the mass development of blue-green algae (Alexandrov, Dmitrieva, 2006) . Their biomass significantly exceeds the level conditioning the secondary pollution of the water body in some year. According to hydrochemical data and the structural and functional characteristics of zooplankton, the Curonian Lagoon belongs to eutrophic water bodies with a transition to a hypereutrophic stage (Alexandrov et al., 2006; Semenova, Alexandrov, 2009 (Szidat, 1926; Schmidt-Ries, 1940; Kiselite, 1957; Naumenko, 1994; Pliuraite, 2003) . 
Morphological analysis
Daphnia species were identified according to the keys presented in the recent literature (Glagolev, 1986; Flöβner, Kraus, 1989 To analyze a body shape 23 morphological measurements were made using the digital images with the AxioVision software. The morphometric characters were taken according to the set given in Zuykova, Bochkarev (2010) .
Three characters were additionally used, namely, (Schwartz et al., 1985; Benzie, 1988 (Efimov, Kovaleva, 2005) . softwares.
DNA analysis
Ethanol-preserved animals were used for analysis of nucleotide polymorphism. Total DNA was extracted from a single individual (female or male) or an ephippium using a 5 % suspension was used for the estimation of the amplicon length.
The amplified products were purified using a kit from BIOSILICA (Novosibirsk, Russia) and both stands were sequenced on an automated sequencer Table 2 for accession numbers).
An estimation of the divergence between sequences and the construction of a neighborjoining (NJ) phylogram based on Kimura 2-parameters (with pairwise deletion of the gaps and missing sites) was conducted in Molecular Evolutionary Genetics Analysis software version 4.0 (MEGA 4) (Saitou, Nei, 1987; Tamura et al., 2007) . One thousand bootstrap replicates were run to assess the statistical support in the tree nodes. Additionally, we analyzed the phylogenetic relationships among individuals using minimum evolution (ME) and maximum parsimony (MP)
methods. For comparative analysis the sequences of respective fragments for Daphnia species from GenBank database were included into analyses.
Results
Morphological variability
Morphological analysis of the Daphnia populations based on the main qualitative characters traditionally used in taxonomic keys (Glagolev, 1986 ) allowed identification of D.
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Note: number samples see Fig. 4 ; differences assuming CD-test are marked by bold type. hyalina species in the investigated water bodies.
The remarkable fact was that D. galeata was not recognized in the species composition of galeata. However, despite the marked differences the geographically distant populations of these Daphnia species clustered together confirming their species identity.
Interpopulation variability of the 16S and 12S mitochondrial genes for the studied species is negligible and the consistency in the topology of the cucullata and D. galeata populations in the water bodies of Western Europe, which also marked monophyletic and sister relationships (Schwenk et al., 2000; Petrusek et al., 2008) . We did not find divergence between European and Siberian D. galeata populations using both mitochondrial markers, as it was shown earlier for European and North American populations (Taylor et al., 1996) .
However, we found that 16S gene was scarce conservative sites in comparison with the 12S gene, whereas for the North American D. laevis complex has been shown opposite (Taylor et al., 1998) . The existence of hybridization between different populations of these species has been previously shown using other DNA markers (Schwenk et al., 1998; Gieβler et al., 1999; Schwenk et al., 2001; Taylor et al., 2005; Ishida, Taylor, 2007; Petrusek et al., 2008; Gieβler, Englbrecht, 2009 ).
Conclusion
The most important finding of our study is the absence of any significant morphological and cucullata populations from two large water bodies in Russia.
